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Uppgift 21.4
Vi skall 16sa systemet
x1(t) = x,(t) + x3(t) x1(0) =2
x5 () = x1() + x3(0) x2(0) =1
x3(8) = x1(t) + x2(2) x3(0) = 0.
Lésning:
Lat
x4 (t) x1(t) 0 1 1
v(it) =eXe(t) =e| x2(0) |, V() =eXe® =e[x2(0) ), Ae= (1 0 1)
x3(t) x5(t) 110
s att

Xe(t) = AeXe (D).

Vi byter nu till en egenbas till A. Egenvardena ar
och de tillhérande egenrummen é&r
1 -1 -1
el1|l, Exz=|e( 0 |.e{ 1 ||
1 1 0

Infor en egenbas f = (f; f, f3) dar
-1 -1
1 0

1
f; =§(1), f,
1

Lat T vara basbytesmatrisen. | den nya basen ar avbildningsmatrisen diagonal med egenvardena pa

2 0 0
0 0 -1

V(D) = £X:() = £0n () %) ¥, V(O =X = fi(©® w® ¥©O)

E1=

diagonalen:

Om vi later

sa ar
X¢(t) = ApX¢(2),

d.v.s.
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Y1 2 0 0\
vy | = (0 -1 0 )(3’2).
v3 0 0 -1/\y3

Vi har alltsa kopplat isar ekvationerna.

y1 =2y © y1(t) = D;e*
V2 = —Y; © ¥,(t) = Dye”
y3 = —y3 © y3(t) = Dze™".

t

Begynnelsevektorn

v(0) = eXe(0) = fX;(0)

dar
1 1 1 2 1
XE(O) = T‘ng(O) = 5(—1 -1 2 (1 = (—1
-1 2 -=1/\0 0
sa att

Alltsa ar 16sningen

o2t o2t 1 1
v(t) = f(—e‘t> =, f, f3) (—e_t) =e?f, —e7'f, = 32t§<1> - e_t§< 0 > =
0 0 1 1
e?t+ et
- g( o2t )
o2t _ ot
x(t) =e?t +et

x(t) = e?t
x3(t) = e?t —e™t.

d.v.s.
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